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(57) [Abstract] 

[Purpose] The present invention aims at providing an 
adsorbent that can efficiently adsorb and' remove nitrogen 
monoxide, which is harmful among nitrogen oxides and causes 
environmental pollution, as it is, without oxidizing the 
nitrogen monoxide into nitrogen dioxide, and which can be 
repeatedly used by desorption and regeneration, and a 
production method thereof. * 
[Constitution] An adsorbent for nitrogen monoxide 
consisting of a porous carbonaceous material having pores of 
4 to 10 Angstrom not less than 0.05 cm 3 per 1 g of adsorbent! 
Specifically, an adsorbent derived from a phenolic resin has 
superior adsorption activity even in the presence of water vapor, 
and can be repeatedly used since it recovers the initial 
adsorption activity by desorption and regeneration. 

[0008] 

[Means for solving the problem] The adsorbent for 
nitrogen monoxide of the present invention that could solve the 
above-mentioned problem is summarized in an adsorbent 
consisting of a porous carbonaceous material having pores of 
4 to 10 Angstrom by not less than 0.05 cm 3 , more preferably by 
not less than 0.1 cm 3 relative to 1 g of adsorbent. The pore 
in the activated carbon includes a roughly circle-shaped pore 
and a slit-shaped pore, and the pore size as used in the present 
specification means both pore diameter and pore width. 
[0009] The raw material for the above-mentioned porous 

carbonaceous material is not specifically limited as long as 
it comprises a specific amount of micropores having the 
above-mentioned range of size. Specifically, a material 
obtained by carbonizing and activating powder consisting of a 
thermosetting phenolic resin, more preferably a resol type 



phenolic resin, which has a mean particle diameter of not more 
than 200 jjni, or a baked product thereof, shows more higher 
adsorption activity for nitrogen monoxide. 

[0010] Such adsorbent having high adsorption activity can 

be obtained by, heat-treating a thermosetting phenolic resin 
powder or a baked product thereof in the atmosphere of reductive 
gas, inert gas or weakly oxidizing gas at 400 to 1200°C for 1 
to 100 hours to carbonize and activate the powder or baked 
product thereof. The adsorption and desorption of nitrogen 
monoxide can be efficiently carried out by, carrying out 
adsorption using this adsorbent for nitrogen monoxide at the 
temperature of less than 50°C and desorption at 50 to 200°C, 
more preferably 100 to 150°C. 
[0011] 

[Effects of the invention] The present inventors have 
considered that most of the gases to be treated contain not a 
little of water vapor and that a hydrophobic carbonaceous 
adsorbent is effective to avoid the effect of the co-existing 
water vapor, and have conducted studies on the various factors 
for the adsorption characteristics of adsorption of nitrogen 
monoxide by an activated carbon, which is a typical carbonaceous 
adsorbent . 

[0017] As mentioned above, the present invention is 

characterized by that the volume of the pores having specific? 
pore diameter range of the carbonaceous adsorbent. The 
adsorbents those satisfy such requirement exhibit superior 
adsorption activity regardless of the kind of source of the 
carbonaceous material, as compared with those do not satisfy 
the above-mentioned requirement . However, among these, it has 
been confirmed that an activated carbon using a phenolic resin 
as a source of a carbonaceous material can exhibit markedly 
superior adsorption characteristics for nitrogen monoxide. 
Although the reason for this is not apparent, it is considered 
that the specificity of the surface structure of the pore wall 
derived from the phenolic resin somewhat affects to the 
improvement of the adsorptive ability. For example, according 
to the confirmation by the present inventors, when air 
containing nitrogen monoxide is subsequently fed to an 
activated carbon derived from a phenol resin, nitrogen dioxide 
is partially recognized at the side of outlet, and such 
phenomenon is not recognized for the other activated carbons. 
Furthermore, when nitrogen monoxide-containing gas free from 
oxygen gas is used, all activated carbons inclusive of the 
activated carbon derived from a phenolic resin do not exhibit 
good adsorptive ability for nitrogen monoxide. From these 
facts, it is considered that the activated carbon derived from 
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a phenolic resin also exhibits catalyst effect that oxidizes 
nitrogen monoxide by the co-existing oxygen. Furthermore, the 
adsorptive ability for nitrogen monoxide is significantly 
decreased under high humidity when the activated carbons except 
for the activated carbon derived from a phenolic resin is used, 
even if a hydrophobic carbonaceous substance is used. On the 
contrary, when the activated carbon derived from a phenolic 
resin is used, the decrease of the adsorptive ability under high 
humidity is slight. These facts are considered to show the 
chemical specificity of the activated carbon derived from a 
phenolic resin, and are relating to high utility of the 
activated carbon. 

[0020] Secondly, during the adsorptive removal of 

nitrogen monoxide using the adsorbent of the present invention, 
it is desired to keep the temperature of the gas to be treated 
less than 50°C, since the adsorptive ability of the adsorbent 
for nitrogen monoxide decreases as the temperature rises, the 
adsorption volume after the adsorption is carried out at 50°C 
reduced by half than that for the treatment at about 25°C, and 
the ratio for adsorptive removal obviously decreases at around 

50°C. 

[0021] Furthermore, the desorption treatment after the 

adsorption is preferably carried out at 50 to 200°C. When the 
desorption is carried out at less than 50°C, desorption is not 
sufficient even if the delivery gas is changed, or when the 
desorption is carried out at more than 2 00°C, exhaustion, 
deterioration or inflammation may occur due to the oxidation 
reaction of the activated carbon and the like. The desorption 
of nitrogen monoxide is markedly activated at the temperature 
of not less than 100°C, and almost all of nitrogen monoxide can 
be desorbed by keeping generally at about 15 0°C for several hours . 
Therefore, when the active carbon is put to practical use, it 
is preferable to repeat adsorption at about the ordinary 
temperature as well as desorption and regeneration at about 100 
to 150°C, whereby even several ppm of nitrogen monoxide 
contained in the gas to be treated can be efficiently adsorbed 
and removed. Alternatively, when the absorption and 
desorption are successively carried out, it is desirable to put 
plural of adsorption towers side by side, and to carry out 
adsorption, desorption and regeneration alternately, 
according to a conventional procedure. 

[0036] 

[Effect of the invention] The present invention 
constructed as above can efficiently adsorb and remove nitrogen 
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monoxide as it is, without carrying out such pre-treatment that 
comprises previously removing the co-existing water vapor and 
converting nitrogen monoxide to nitrogen dioxide, and the like, 
and which can play a role in environment purification when it 
is used in treatment such as ventilation of tunnels for 
automobiles, ventilation of indoor parking areas and the like. 
Furthermore, the inventive adsorbent can repeatedly used since 
the nitrogen monoxide adsorbed at the lower temperature is 
approximately completely desorbed by heating it to about 150°C 
and the activity of the adsorbent is recovered. 
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